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(54) Hollow section with internal stiffening 



(57) In a hollow section with intemal stiffening, e.g. for use in car bodies, a core material is 
coated with an activatable material and an outer metal sheet is arranged, fonning a 
hollow space. The hollow space is completely filled by the foaming process of the 
activatable material. The core material and the outer material serving used for coating 
are formed from a stiffening and/or energy-absorbing foam system and/or an acoustic 
foam. 



BUNDESDRUCKEREI 11.99 902 163/258/7A 12 
DE 198 56 255 C 1 

Description 

The invention relates to a hollow section with intemal stiffening, especially for use in car 
bodies, in which a core material is coated with an activatable material and an outer metal 
sheet is arranged forming a hollow space, the size of the hollow space being calculated so that 
it can be completely filled by the foaming process of the activatable material, according to 
Patent DE 198 12 288 CI. 

The hollow section according to the basic patent has already proved successful in 
practice. An even better degree of efficiency can be achieved if, according to the invention, 
the core material and the outer material used for coating are formed fi-om a stiffening and/or 



energy-absoibing foam system and/or an acoustic foam. In one form of the invention the core 
material is fonned from an energy-absorbing material, and the outer material used for coating 
from a stiffening material and/or an acoustic foam. In a variant of the invention the core 
material is formed from a stiffening material, and the outer material used for coating from an 
energy-absorbing material and/or an acoustic foam. It is possible to form the core material 
from an acoustic foam and the outer material used for coating from a stiffening and/or energy- 
absorbing material. 

Patent Claims 

1. Hollow section with internal stiffening, especially for use in car bodies, in which a core 
material is coated with an activatable material and an outer metal sheet is arranged forming a 
hollow space, the size of the hollow space being calculated so that it can be completely filled 
by the foaming process of the activatable material, according to Patent 198 12 288 CI, 
characterized in that the core material and the outer material used for coating is formed 
from a stiffening and/or an energy-absorbing foam system and/or an acoustic foam, 

2. Hollow section according to Claim 1, characterized in that the core material is formed 
from an energy-absorbing material, and the outer material used for coating from a stiffening 
material and/or an acoustic foam. 

3. Hollow section according to Claim 1, characterized in that the core material is formed from 
a stiffening material, and the outer material used for coating from an energy-absorbing 
material and/or an acoustic foam. 

4. Hollow section according to Claim 1, characterized in that the core material is fonned from 
an acoustic foam, and the outer material used for coating from a stiffening material and/or an 
energy-absorbing material. 



The invention relates to a process for the production of a hollow section with internal 
stiffening as well as a hollow section produced with innw stiffening by the process. 



In mechanical engineering and especially in automobile assembly, pressed and pie- 
fabricated sheet metal sections are welded together as two skins. In the case of the 
hollow sections created by this it is only possible to achieve satisfactory resistance 
factors and rigidity when the sheet metal cross-secticms are enlarged accordingly or 
the sheet metal wall strength is increased. Enlarging the cross-sections especially in 
the case of motorised vehicles leads to a change in internal or external dimensions, 
and an increase in the wall strength leads to an undesirable extra weight Li aider to 
stiffen hollow sections there exists otherwise the possibility of reinforcing these with 
rib sectituis. In the case of hollow sections which are to receive anti-coirosian 
protection from within, rib sections are however unsuitable if a wished-for protective 
coating as customary for autranobile coachworic is produced through an immersion 
process, since the ribs prevent the anti-conrosion protective medium fix>m reaching 
into all areas of the inner section or else foim unsought-after pockets. 

From DE 42 27 393 Al it is supposed to be possible to achieve a reduction of the 
susceptibility to corrosion of the metal of a hollow body in the area of this enclosed 
space. 

For this puipose there is introduced, amongst other things, an electrically conductive 
coating made of a sacrificial metal or from a foil, whereby this coating is made into an 
application on the inner surface of the hollow body by a foam treatment pixxress of 
one of the materials enveloping the core. It is not possible to gain any pointer from 
this document how an internal stiffening in hollow sections to absorb energy is 
achievable. ' ' 

Foam treatment of hollow parts for improving mechanical resistance capacity against 
distorting effects is familiar from DE 196 35 734 Al. In such cases, it is a matter 
predominanUy of seamless or welded tubes which may periiaps become twisted out of 
shape. Special measures for reducing susceptibility to ctnrosion are not indicated. 
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According to US-A-5 194 199 there occurs a foam treatment of the material and 
thereby the in-filling of prescribed appropriate intervening spaces through an 
immersion in lacquer. The unavoidable result is that the heated immersion coating 
material either dries on the walling and then triggers the heat reaction, and then a 
large part of the immersion coating material or the whole of the immersion coating 
material would have to be earthed, or activated foam would be sure to displace the 
immersion coating material, which restricts the fonning of the foam because of the 
then necessary blow pressure, and leads to gaps in the foam and thus to a reduced 
transfer of the genetic energy. Furthermore there exists the danger that at least a part 
of the inmiersion coating material penetrates the foam and leads to unspecified 
properties in the material bonding. How the immersion coating matmal itself reacts 
(cures) remains open. 

The invention has as its aim to improve the production of a hollow section with a 
foam-treated hollow section in such a way that the anti-corrosion protection is 
increased 

In accordance with the invention, this task is met by a process for producing a hollow 
section with internal stiffening, especiaUy for use with car bodywoik, whereby a solid 
core material is coated with activatable material and during the formation of a 
specified hollow space an external metal sheet is arranged, where the hollow space is 
completely filled in with a foam treatment process of the activatable material and the 
solid core material is formed from a foam treated or non foam treated metallic 
materia] or a substance reinforced synthetically from metal fibres, carbon fibres or 
glass fibres or by a hollow section, and the section is introduced into an anti-corrosion 
immersion bath before the foam treatment of the activatable material, and hence the 
anti-corrosion medium reaches into all the areas of the inner section, and subsequently 
the hollow section is introduced into a drying oven and in this drying oven a reaction 
of the activatable material is triggered and thereby the defined given hollow space 
between the activatable material and the outer metal sheeting is filled in. In the 
presentation of the process as per the invention the temperature for the coating of the 
solid core material provided with activatable material is kept lower than the firing 
temperature of the anti-corrosion coating in the drying oven. 
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In the case of a hoUow section with internal stiffening produced by the process as per 
the invention, the defined given hollow space between the activatablc material and the 
outer metal sheeting is formed by spacers arranged on to the activatable material. 
There remains the possibility of forming the hollow section so as to be rigid and to 
coat the solid core material only in some parts with the activatable material. 

In the presentation of the invention the core material and the outer material serving as 
coating arc formed from a stiffening and/or an energy absorbing foam system and/or 
an acoustic foam. In such a case the core material can be formed from an cncigy 
absorbing material and the external material serving as a coating from a stiffening 
material and/or an acoustic foam. In one variant the core material can be formed from 
a stiffening material and Uie external material serving as coating from an energy 
absorbing material and/or an acoustic foam.With another variant die core material is 
formed from acoustic foam and the external material serving as coating from a 
stiffening and/or energy absorbing material. 

In accordance with tiie invention, first the anti-corrosion protective medium is placed 
in an immersion bath and after Uie superfluous material has been removed, the 
reaction of the foam is introduced in the drying oven to follow thereafter. During this 
Acre is no interdependence between the reaction temperature of the immersion 
coating and die temperature of tfie diying oven. Ratiiw it is possible to select by 
varying the temperature and running time of the drying oven a setting whereby at first 
the anti-conosion protection medium dries and then the reaction of the foam is 
triggered. By this means the foam can bond intensively witii the already dried surface 
coating. 
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An embodiment of the invention is represented in the drawing and is described in 
more detail below. ITiey show: 

Fig.l a schematic representation of a hollow section before foam treatment; 
Fig.2 as fig. 1 . but after the foam treatment 

Fig. 3 as fig.l, but with the solid core material in the fonn of a solid body section 
with a hollow space and 

Figs.4a to 4d variants of sections coated with material capable of being foam treated. 

The solid core material 1 is coated with an activated material 2. During foimation of a 
hollow section 3 an external metal sheet 4 is arranged. The hollow space 3 is 
completely filled in by the foam treatment of the activatable material 2. According to 
each respective instance of application the size of the hollow space 3 is 
predetermined. For this purpose spacers 5 are used, which arc arranged on to the inner 
side of the outer metal sheet 4. According to figure 3, the solid core material 1 is 
formed by rigid hollow section 6. 

Before the foam treatment the hollow section 6 is introduced into an anti-corrosion 
immersion bath. As the inner side of the outer metal sheet 4 is till accessible in this 
state, the anti-corrosion protective medium can reach into all areas of the inner 
section. The coating of core material 1 occurs at a temperature that is lower than the 
firing temperature for the application of the anti-corrosion coating in the drying oven. 
This higher temperature in die drying oven leads to a reaction of tiie coating material 
whereby the foam process is triggered and the intentionally formed hollow space 3 is 
filled in with foam. 

- Reference symbol - 
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LISTING OF THE REFERENCE SYMBOLS: 



1. Core material 

2. activatable material 

3. hollow space 

4. outer metal sheeting 

5. spacers 

6. hollow section 

Patent claims- 
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BAWDEN & ASSOCIATES 
Patent Claims: 

1. Process for the production of a hollow section with internal stiffening, especially 
for use with automobile bodywoik, where a solid core material (1) is coated with 
an activatable material (2) and during the fonnaUon of a defined hollow space (3) 
an external metal sheet (4) is arranged, whereby the hollow space (3) is 
completely filled by a foam process of the activatable material (2) and the soUd 
core material (1) is foimed fiom a foam-treated or non-foam-treated metallic 
material or fnm a material synthetically reinforced with metallic fibre, caiton 
fibre or glass fibre or by a hoUow section, and tfie section is introduced into an 
anti-corrosion immersion bath before the foam treatment of the activatable 
material (2), and hence the anti-corrosion protection medium reaches irjto all areas 
of the inner section and subsequently a reaction of the activatable material (2) is 
triggered in the drying oven and thys the defined given hollow space (3) between 
the activatable material 2) and the outer metal sheeting (4) is fiUed in. 

2. Process according to claim 1, characterized in that the temperature for the coating 
of the solid core material (1) provided with activauble material (2) is kept lower 
than the firing temperature for the anti-corrosion coating in the drying ovai. 

3. Hollow section with internal stiffening, produced by the process as per claim 1 or 
2, characterized in that the defined given hollow space (3) between Uie activatable 
material (2) and the outer metal sheet (4) is formed by spacers (5) arranged on to 
the activatable material (2). 

4. Hollow profile as per claim 3, characterized in that the hollow profile (6) is 
constructed so as to be rigid. 

5. Hollow profile as per claim 3 or 4, characterized in that die soUd core material (1) 
is only coated in parts of its area with activatable material (2). 
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6. Hollow profile as per claims 3 to 5, characterized in that ttw coie mataial (1) and 
the external material serving as the coating is formed from a stiffening and/or an 
energy absorbing foam system and/or an acoustic foam. 

7. Hollow section as per claim 6, characterized in that the core material (1) is formed 
from an enei;gy absoibing mat^al and the external material serving as the coating 
from a stiffening material and/or an acoustic foam. 

8. Hollow section as per claim 6, characterized m that the core mataial (1) is foimed 
from a stiffening material and the outer material serving as the coating from an 
energy absoibing material and/or an acoustic foam. 

9. Hollow section as per claim 6, characterized in that the core material (1) is formed 
from an acoustic foam and the outer material serving as the coating from a 
stiffening and/or energy absorbing material. 
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(54) Hollow section with internal stiffening and process for the production of this hollow section 



(57) In hollow sections with internal stiffening, especially for use in car bodies, a corrosion prohibitor 
should get into ail areas, and a hollow stiffness be achieved without any increase in weight and 
without any increase in cross-section. For this purpose a solid core material is coated with an 
activatable material and an outer metal sheet is arranged, forming a hollow space which can be 
produced by the foaming process of the activatable material, the size of the hollow space being 
predetermined by the an-angement of distance pieces, dependirig on the application. The solid 
core material is formed from a foamed or unfoamed metallic material or from a synthetic material 
reinforced with metal fibres, carbon fibres or glass fibres. 



BUNDESDRUCKEREI 04.99 902 121/287/7A 
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Description 



The invention relates to a hollow section with internal stiffening, especially for use in car 
bodies. 

In mechanical engineering and especially in car manufacture, stamped and pre-formed 
sheet metal profiles are welded together in two sheets. For the hollow sections thus 
produced, adequate section moduli and bending strength can only be achieved by 
correspondingly increasing the sheet metal cross-sections or increasing the sheet metal wall 
thickness. Increasing the cross-sections, especially in the case of motor vehicles, leads to a 
change in tiie internal or outer dimensions, and an increase in wall thickness to an undesired 
weight increase. For stiffening of the hollow sections, there is also the possibility of 
reinforcing these with ribbed profiles. However, in the case of hollow sections which are to 
be internally treated against corrosion, ribbed profiles are unsuitable, if a desired protective 
coating, which is usual in car bodies, is produced by immersion, as the ribbed profiles prevent 
the coiTOsion-inhibitor from getting into all areas of the inner profile, or form undesired 
pockets, 

According to DE 42 27 393 Al, a reduction in the hollow space metal's susceptibility to 
corrosion is achieved within the area of this enclosed space. For this puipose an electrically 
conductive layer of a sacrificial metal or a foil is applied, this layer being applied via a 
foaming process of a material enveloping the core, to form a coating on the inner surface of 
the hollow body. There is no indication in this document of hpw internal stiffening of hollow 
bodies suitable for the absorption of forces can be achieved. 

TTie foaming of hollow parts to improve mechanical resistance to deformation is known 
fi-om DE 196 35 734 A 1. It is predominantly a question of seamless or welded tubes which 
can be shaped as necessary. Special measures to reduce susceptibility to corrosion are not 
indicated. 

The object of the invjention is to form a hollow section in such a way that a corrosion 
inhibitor can get into all areas and a high degree of rigidity can be achieved without any 
essential increase in weight and without any increase in cross-section. 

According to the invention this object is achieved by means of a hollow section with 
internal stiffening, especially for use in car bodies, in which a core material is coated with 
activatable material and an outer metal sheet is arranged forming a hollow space, the size of 
the hollow space being calculated in such a way that it can be completely filled by the 
foaming process of the activatable material, and the solid core material is formed from a 
foamed or unfoamed metallic material, or from a synthetic material reinforced with metal 
fibres, carbon fibres or glass fibres. It is possible to form the solid core material by means of 



a hollow section which is resistant to bending. The solid core material is advantageously 
coated with the activatable material only in parts. 

A process according to tfie invention is characterized in that the hollow section, before, 
the foaming process of the activatable material, is immersed in a bath of corrosion inhibitor, 
so that the corrosion inhibitor gets into all areas of the internal profile, and the hollow section 
is then placed in a diying oven. 

In one development of the process, the temperature for coating the core material with the 
activatable material is kept lower than the stoving temperature for the corrosion-inhibitor 
layer in the drying oven. 

In a further development of the invention, in the diying oven, as a result of the higher 
temperature, a reaction of tfie activatable material is specifically triggered and the originally 
specifically produced hollow space between the activatable material and the outer metal sheet 
is filled with Ae foam thus formed. 

One embodiment of the invention is represented in the drawing and is described in more 
detail below. It shows: 

Fig. 1 a diagrammatic representation of a hollow section before foaming; 
Fig. 2, as Fig. 1, but after the foaming; 

Fig. 3, as Fig. 1, but with solid core material in the form of a solid profile body wi& 
hollow space and 

Fig. 4a to 4d, variants with profiles coated with foamable material. 

The solid core material 1 is coated with an activatable material 2. Forming a hollow 
space 3, an outer metal sheet 4 is arranged. The hollow space 3 is completely filled by the 
foaming process of the activatable material 2. Depending on the application, the size of the 
hollow space 3 is predetermined. For this purpose, distance pieces 5 are used, which are 
arranged according to Fig. 1 on the inside of the outer metal sheet 4. According to Fig. 3 flie 
solid core material 1 is formed by a hollow section 6 which is resistant to bending. 

Before the foaming process the hollow section 6 is immersed in a bath of corrosion 
inhibitor. As the inside of the outer metal sheet 4 is still freely accessible in this condition, the 
corrosion inhibitor can get into all areas of the inner profile. The coating of the core material 
1 is carried out at a temperature which is lower than the stoving temperature for the applied 
corrosion-inhibitor layer in the drying oven. This higher temperature in the drying oven leads 
to a reaction of the coating material, triggering the foaming process and the hollow space 3, 
which has been specifically formed, is filled with foam. 



List of reference designations 



1 Core material 

2 Activatable material 

3 Hollow space 

4 Outer metal sheet 

5 Distance pieces 

6 Hollow section 



Patent claims 

1. Hollow section with internal stiffening, especially for use in car bodies, in which a core 
material (1) is coated with activatable material (2) and, forming a hollow space (3) an outer 
metal sheet (4) is arranged, the size of the hollow space being calculated so that it can be 
completely filled by the foaming process of the activatable material, and the solid core 
material (1) is foraied from a foamed or unfoamed metallic material, or a synthetic material 
reinforced with metal fibres, carbon fibres or glass fibres. 

2. Hollow section according to Claim 1, characterized in that the solid core material (1) is 
formed by a hollow section (6). 

3. Hollow section according to Claim 2, characterized in that the hollow section (6) is formed 
resistant to bending. 

4. Hollow section according to one of Claims 1 to 3, characterized in that the solid core 
material (1) is coated with the activatable material (2) only in parts, 

5. Process for production of a hollow section with internal stiffening, especially for use in car 
bodies, according to one of Claims 1 to 4, characterized in that the hollow section, before the 
foaming process of the activatable material (2) is immersed in a bath of corrosion-inhibitor, 
so that the corrosion inhibitor gets into all areas of the inner profile and the hollow section is 
then placed in a drying oven. 

6. Process according to Claim 5, characterized in that the temperature for coating the solid 
core material (1) with the activatable material (2) is kept lower than the stoving temperature 
for the corrosion-inhibitor layer in the drying oven. 



7. Process according to Claim 5 or 6, characterized in that in the drying oven, as a result of 
the higher temperature, a reaction of the activatable material (2) is triggered and the 
originally specifically formed hollow space (3) between the activatable material (2) and the 
outer metal sheet (4) is filled by the foam thus formed. 



accompanied by 2 pages of drawings 



